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Abstract: With the rise of virtual currencies, Bitcoin has gradually become one of the safe-haven
tools in the financial market. During situations of worldwide outbreaks of an infectious disease,
investors pay special attention to asset allocation. Therefore, this study discusses the outbreak of
COVID-19 in China, which has affected financial markets and has led investors to avoid risks
through investing in traditional financial products or Bitcoin. We found that during the time of the
COVID-19 pneumonia, Bitcoin and gold futures were used for hedging transactions in the face of
unstable Chinese market conditions and under the pursuit of investors' maximization of return on
investment. Furthermore, there was also no difference between hedging through Bitcoin or gold
futures; however, investors had a preference to invest in gold futures for hedging under the as-
sumption that an investor was absolutely risk averse.
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1. Introduction

Among the rise of virtual currencies, Bitcoin has gradually become one of the safe-
haven tools in the financial market as well as a risk-averse tool for investors. Carrick [1]
reported that Bitcoin is often included in exchange-traded funds in emerging markets,
which tend to balance investment portfolios in terms of risk aversion. Dyhrberg [2] de-
scribed Bitcoin as a currency as well as a commodity, functioning as a tool for hedging
transactions (i.e., risk management). The use of Bitcoin as a hedging tool is particularly
obvious in the Chinese market (Wang, Tang, Xie and Chen [3]. Indeed, an analysis of the
economic value has shown that risk-averse investors are willing to pay a high-perfor-
mance fee to switch from a portfolio with gold to a portfolio with Bitcoin (Henriques and
Sadorsky [4].

Zhu et al. [5] used a vector error correction model to study the dynamic interaction
between Bitcoin and important economic variables like the US dollar index, stock prices,
the Federal Funds Rate, and gold prices. They found that although all variables have a
long-term influence on Bitcoin prices, the US dollar index has the largest impact while
gold prices have the least. The authors recommended that Bitcoin should be treated as a
speculative asset rather than as a credit currency.

Detrended ratios were utilized by Baek and Elbeck [6] to examine relative volatility
of Bitcoin and the S&P 500 Index, and then modeled it by fundamental economic variables
to study the volatility and return of the Bitcoin market. They discovered that the Bitcoin
market was highly speculative at the time, was internally driven by buyers and sellers,
and was not affected by fundamental economic variables.

Ciaian et al. [7] used the conceptual framework of the model by Barro (1979) with a
time-series analytical mechanism to analyze the Bitcoin price formation by considering
the traditional determinant of currency price and specific factors of digital currencies.
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They found that market forces and Bitcoin attractiveness significantly influence Bitcoin
for investors and users.

In investors behavior theory, Kahneman and Tversky [8] proposed prospect theory
based on observations in which investor behavior tends to be irrational and/or random in
nature. The promise of profits encourages the collection of investment data; however,
many investors follow sparse information or data that remain relevant only for a short
period of time (Hirshleifer, Avanidhar and Sheridan [9]). Other investors tend to follow
more reliable indicators to increase earnings or reduce losses (Hirshleifer and Luo, [10]).
Many researchers have examined the impact of emergencies on the international move-
ment of capital; however, investor sentiment and comparison of hedging effects of virtual
currencies and traditional financial commodities have largely been overlooked.

Our objective in the current study was to consider the risk aversion factors of inves-
tors, explore the effect of hedging on different financial products, and fill relevant research
gaps during emergency events associated with an infectious disease. Because investors
pay special attention to the asset allocation during these times, this study discusses the
outbreak of COVID-19 in China, which has affected financial markets and led investors to
avoid risks, through investments in traditional financial products as well as Bitcoin. Un-
der the psychological factors of investor risk aversion, we aimed to determine whether
gold futures or Bitcoin was more suitable for risk aversion and had better hedging effects,
by using the Cumulative Prospect Theory and stochastic dominance (CPT-SD). We also
sought to identify the factors influencing investment behavior to provide a reference for
governments and investors.

2. Research Methods and Data Sampling

Kahneman and Tversky [11] developed the weighting function of Cumulative Pro-
spect Theory (CPT) on the basis of prospect theory and verified it with stochastic domi-
nance (SD). The weighting function for the change of an investor's investment behavior in
the face of an infectious disease is as follows (1):

we-—— wie—— (1)
(pes +(1_P5))5 (PY+(1-PN)Y

where "W" ~(-) ("P") indicates the weight function of the return rate of investors less
than 0, "W" ~(+) ("P" ) indicates the weight function of the return rate of investors exceed-
ing 0, and P refers to the probability of the return rate. Note that v and 6 were respectively
estimated at 0.61 and 0.69 by Kahneman and Tversky (1992).

Using weight function by CPT with first-order stochastic dominance (CPT-FSD), F
'(P)>0, which indicates that the return rate is proportional to the preference of investors,
where U (R) is an investor's utility function for an investment return, as shown in equation

(2):
E(P) < G(P), for all possible P (2)

F(P) is the Bitcoin cumulative probability density function and G(P) is the gold fu-
tures cumulative probability density function. Thus, for a given rate of return (at first-
order), the cumulative probability of F is smaller than that of G; therefore, F is preferred
to G.

In addition to first-order stochastic dominance, we used second-order stochastic
dominance (CPT-5SD) when considering risk aversion among investors. U' (R) >0 and U"
(R) <0, indicating risk aversion by investors, as shown in equation (3):
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Thus, for a given rate of return (at second-order), the cumulative probability of F is
smaller than that of G; therefore, F is preferred to G.

Finally, we used the third-order stochastic dominance (CPT-TSD) to discuss the case
for the choice between Bitcoin and gold futures commodity. The attitude of investors in
the face of risk is to absolutely avoid it. U '(R) >0, U "(R) <0, and U" (R) > 0, which mean
that investors get more investing compensation and that the amount of investment risk
assets increases, as shown in equation (4):

JfF(P)< [f G(P), for all possible P 4)

For a given rate of return (at third-order), the cumulative probability of F is smaller
than that of G; therefore, F is preferred to G.

2.2 Data Sampling

The series of Bitcoin prices were calculated as the mean of the highest daily price and
the lowest daily price. Bitcoin price and gold futures data were collected from Invest-
ing.com, and Shanghai Composite Index (SSEI), Shenzhen Securities Component Index
(5ZS5C) by Taiwan Economic Journal database (TE]). The data used in this study consisted
of daily observations on Bitcoin prices and the TEJ database. A total of 30 observations
were included that covered the period from January 2nd to February 20th, 2020.

3. Results

We used the CPT with the SD method to estimate the subjective probability weight
function of investors during the sample period. When the epidemic of COVID-19 broke
out on January 23rd, 2020, both SSEI and SZSC declined significantly, as shown in Figure
1-2. Figure 3-4 indicates that while the price of Bitcoin and gold futures fell briefly during
the outbreak, the quotations rebounded almost immediately. These findings demonstrate
that when faced with the instability of the Chinese financial market, investors used Bitcoin
and gold futures to hedge their transactions. Furthermore, this indicates that Bitcoin and
gold futures are seen as important safe haven channels for investors in the face of emer-
gencies associated with a worldwide outbreak of an infectious disease.
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Figure 1. Shanghai Composite Index return (Jan 2nd to Feb 20th, 2020)
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Figure 2. Shenzhen Composite Index return (Jan 2nd to Feb 20th, 2020)
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Figure 3. Bitcoin return (Jan 2nd to Feb 20th, 2020)
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Figure 4. Gold futures return (Jan 2nd to Feb 20th, 2020)
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Stochastic dominance provides a simple tool for risk asset selection (Whitmore and
Findlay) [12]. This study uses a simple example to explain the Stochastic Dominance rela-
tionship. If an investor wants to make a choice between two risky assets X and Y, if the
return of X always exceeds the return of Y in any future situation, if the investor is never
satisfied, then the investor will not hold Y, because the return of holding X is bound to be
better.

In this study, we first need to know the type of reward rate value. Through the
presentation of reward rate value, we can understand the investor's SSEI and SZSC hedg-
ing strategies, and thus affect the conversion and selection of subsequent probability
weights of Gold Future and Bitcoin. To this end, we can observe how investors in the
Chinese stock market used Gold Future and Bitcoin to take money out of the Chinese
capital market during the outbreak of COVID-19.

In order to clarify whether investors prefer traditional financial products or virtual
currencies for hedging in times of emergencies, this study used a first-order stochastic
dominance under the assumption that the goal of an investor is to maximize the return on
investment. As shown in Figure 5, there was no significant difference between Bitcoin and
gold futures in terms of return on investment. For the second-order stochastic dominance
analysis, investors were considered to have risk aversion, and as shown in Figure 6, the
second-order cumulative probability density function in gold futures was significantly
smaller than that of Bitcoin, suggesting that investors with risk aversion preferred to use
gold futures for hedging. In terms of the third-order stochastic dominance, investors pre-
ferred gold futures to avoid investment risks in the case of absolute risk aversion, as
shown in Figure 7.
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Figure 5. CPT-FSD for Bitcoin and Gold Futures
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Figure 6. CPT-SSD for Bitcoin and Gold Futures
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Figure 7. CPT-TSD for Bitcoin and Gold Futures
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4. Conclusions and Policy implications

Very few studies have discussed which traditional financial commodity or virtual
currency is preferred by investors under a worldwide outbreak of an infectious disease.
Therefore, this study used gold futures and Bitcoin to evaluate this through empirical
methods of Cumulative Prospect Theory (CPT) with the stochastic dominance (SD)
method. Following the outbreak of the Wuhan pneumonia in China in January 2020, the
price of Bitcoin and gold futures rose, indicating that investors used Bitcoin and gold fu-
tures to avoid investment risks.

According to empirical results, at the time of the Wuhan pneumonia, the Chinese
stock market fell sharply and investors panicked with respect to the Chinese capital mar-
ket. During this time, Bitcoin and gold futures also fell, although briefly; however, the
quotation rose almost immediately. In the face of unstable Chinese market conditions and
under the pursuit of investors' maximization of return on investment, Bitcoin and gold
futures were both used for hedging transactions. We found that there was no difference
between hedging through Bitcoin or gold futures. Furthermore, when assuming that in-
vestors were absolutely risk averse, gold futures were the choice for hedging.
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